SUMMARY The effects of cytotoxic therapy on the structure and function of the proximal jejunum were studied in six patients receiving intravenous cyclophosphamide (300 mg/M2), methotrexate (40 mg/M2), and 5-fluorouracil (600 mg/M2) as adjuvant therapy for breast cancer. Using a steady state, triple lumen tube perfusion system the absorption of water and electrolytes was measured before and 48 h after administration of the cytotoxic agents. Jejunal biopsies were obtained at each perfusion. Median (range) water absorption fell from 126 (40-142) to 84 (46-142) ml/h/30 cm, with parallel changes for electrolytes; none of the changes was significant. Brush border disaccharidases did not change at 48 h after chemotherapy, while mature enterocytes appeared normal by both light and electron microscopy. Crypt cells and immature enterocytes, however, showed focal vacuolation by light microscopy, corresponding to the occurrence of large residual bodies (secondary lysosomes) containing partially degraded fragments of damaged crypt cells. The confinement of ultrastructural changes to the immature cell population may explain the failure of this study to show a consistent change in the absorptive function of the jejunum 48 h after chemotherapy.
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Cytotoxic therapy can cause structural and functional changes in the human proximal intestine. '-3 This effect may be important in the development of gastrointestinal symptoms such as diarrhoea and may lead to malabsorption of orally administered drugs, including cytotoxic agents.4 5 Smith et a!6 could find no change in xylose absorption and faecal fat estimation in patients with biopsy proved depression of crypt cell mitosis, but most previous studies of cytotoxic damage have examined changes of gastrointestinal function and structure independently. Table I summarises the jejunal absorption of water and electrolytes before and after chemotherapy. Median (range) water absorption fell from 126 (40-142) to 84 (46-142) ml/h/30 cm, sodium from 10 (3-14) to 7 5 (7-12) mmol/h/30 cm, and chloride from 10 (3-13) to 7 (3-12) mmol/h/30 cm; none of the changes was significant.
PERFUSION

JEJUNAL BIOPSIES
Biopsies were successfully obtained at each perfusion. Brush border disaccharidases did not change after chemotherapy (Table 2 ). Control biopsies taken before chemotherapy were normal by both light and electron microscopy.
Biopsies taken after chemotherapy showed no histological changes of villous pattern. Focal abnormalities were, however, present in the intestinal crypts and occasionally on the lowest parts of the intestinal villi. Occasional cells in these locations displayed vacuoles containing pyknotic haematoxyphilic debris, changes which were more clearly seen in semithin resin sections than in paraffin sections. Electron microscopy confirmed the occurrence of focal crypt cell vacuolation, which was due to the presence of large secondary lysosomes containing cell debris. The vacuoles were at times larger than, and often indented, the crypt cell nucleus (Fig. 1) .
The vacuole generally appeared membrane limited and contained variable amounts of recognisable but partially degraded cellular debris suspended in electron lucent background material (Fig. 2) . Occasionally, crypt cells undergoing mitosis contained similar lysosomal inclusions (Fig. 3) . No significant abnormalities were detected in the mature enterocyte population of the post-chemotherapy villus. Microvilli, cell adhesion specialisations, and organelles such as mitochondria and membrane systems all appeared similar to controls (Fig. 4) 
